1. Introduction {#s0005}
===============

Coronavirus disease 2019 (COVID-19) is a global pandemic caused by Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) \[[@bb0005]\]. As of May 8, New York City (NYC) is a global epicenter of the pandemic, with \>180,000 confirmed cases \[[@bb0010],[@bb0015]\]. Consequently, NYC hospitals have had to rapidly reconfigure clinical spaces and restructure clinical teams to address the surge of patients with COVID-19. Many healthcare workers have therefore been redeployed to areas outside their usual clinical specialty and/or expertise, often working extra shifts and longer hours to meet high volume patient demand. As SARS-CoV-2 is highly infectious, healthcare workers are at increased risk for acquiring and potentially transmitting COVID-19 to patients, co-workers, and family/friends.

Healthcare workers are facing unprecedented amounts of COVID-19-related psychological stress across professional and personal domains \[[@bb0020]\]. A cross-sectional study \[[@bb0025]\] of Chinese healthcare workers found that \>50% reported depression and \>70% reported distress during the COVID-19 pandemic. In NYC, death by suicide has already been reported in frontline providers taking care of patients with COVID-19 \[[@bb0030]\]. Quantitative data about the types and levels of COVID-19-related stress among United States (US) healthcare workers are lacking. Additionally, there is a dearth of quantitative data about US healthcare workers\' 1) coping/stress reduction behaviors, 2) optimism and sense of purpose, and 3) interest in specific wellness resources to mitigate adverse psychological consequences of the COVID-19 pandemic. Understanding the needs and desires of healthcare workers is particularly important as hospitals develop and implement support measures for clinicians. This study reports the sources and degrees of COVID-19-related distress that healthcare workers are experiencing, their current coping behaviors, and the wellness resources they believe may help.

2. Methods {#s0010}
==========

2.1. Study design {#s0015}
-----------------

Data came from the first wave of the COVID-19 Healthcare Provider Study, an ongoing cross-sectional survey of healthcare workers within a large medical center in NYC. Participants were given the choice to enter a longitudinal follow-up which entails completing additional questionnaires every 2 weeks, for up to 3 months. Participants were eligible if they were physicians (including residents/fellows), advanced practice providers, or registered nurses, and provided care at the medical center. Participants were invited using a standardized recruitment email with a link to an electronic Qualtrics survey. This email was sent to listservs for physicians and advanced practice providers: nurse practitioners and physician assistants (*n* = 1870), housestaff (interns/residents/fellows: *n* = 974), and nurses (*n* = 4273). The first email was sent on April 9, 2020 (a peak of the COVID-19 pandemic in NYC \[[@bb0035],[@bb0040]\]), and the first participant enrolled on that date. A total of 974 participants enrolled and began the survey (response rate 13.7%). Of the 974 participants, 657 (67%) completed all questions on the survey between April 9--24, 2020 and are included in this cross-sectional analysis. We compared scores on the first survey items presented between survey completers and those who had not yet completed the survey, to explore potential differences between the two. The Columbia University Irving Medical Center Institutional Review Board approved the study protocol. All participants provided electronic informed consent.

2.2. Study survey {#s0020}
-----------------

The study survey included questions about demographics, recent clinical roles, a brief psychological screen, assessment of distress due to COVID-19-specific stressors, meaning/purpose, coping behaviors, and wellness resources desired by healthcare workers.

### 2.2.1. Psychological screening {#s0025}

We used brief screening tools to measure acute stress symptoms, anxiety, and depressive symptoms. As less than a month had passed since the start of the pandemic and first participant enrollment in the survey, we used the 4-item Primary Care PTSD screen \[[@bb0045]\] (PC-PTSD, range 0--4; score ≥ 3 indicates a positive screen) as a marker for acute stress; if symptoms persist, participants may develop post-traumatic stress disorder (PTSD). Other psychological screens included: the Patient Health Questionnaire-2 \[[@bb0050]\] (PHQ-2, range 0--6; score ≥ 3 indicates a positive screen for depression), and the 2-item Generalized Anxiety Disorder \[[@bb0055]\] scale (GAD-2, range 0--6; score ≥ 3 indicates a positive screen for anxiety). We also assessed loneliness with a single-item measure \[[@bb0060], [@bb0065], [@bb0070]\], optimism with a single item from the Life Orientation Test-Revised \[[@bb0075]\], and single items for sleep duration and disturbances (e.g., poor quality sleep, difficulty falling or staying asleep, waking up too early, and/or feeling that sleep is not refreshing), with questions modified from the Pittsburgh Sleep Quality Index \[[@bb0080]\] and Insomnia Severity Index \[[@bb0085]\].

### 2.2.2. COVID-19-specific sources of distress {#s0030}

As there are no COVID-19-specific validated questionnaires assessing distress, we developed an instrument based on consensus from a multidisciplinary group of providers, supplemented by review of the literature \[[@bb0025],[@bb0090]\] regarding COVID-19-related sources of distress in healthcare workers. Using a 5-point Likert scale (1, *no distress*; 5, *extreme distress*), participants were asked to rate how much distress they experienced on items within the following categories: 1) National policies and guidelines regarding COVID-19, 2) Family and concerns outside the clinical environment, and 3) Personal and clinical work/environment. Participants also had the option to describe other stressors/concerns. The full list of potential stressors is in the eMethods. We categorized stressors as highly distressing if rated as either 4 (*very distressing*) or 5 (*extremely distressing*).

### 2.2.3. Coping behaviors and potential wellness resources {#s0035}

We asked participants whether they were currently engaging in any of six types of coping behaviors (e.g., exercise, meditation), with the option to describe other coping or stress reduction activities they were using (eMethods). Using a 4-point Likert scale (0, *not interested*; 1, *somewhat interested*; 2, *quite a bit interested*; 3, *extremely interested*), participants were asked to rate their interest in any of five types of psychological wellness resources, with the option to describe others that would be helpful (eMethods). We categorized participants as being interested in receiving a wellness resource if they reported at least "quite a bit" of interest.

2.3. Statistical analysis {#s0040}
-------------------------

We report the percentages of participants who rated each source of distress as highly distressing. We also report the percentages of participants who endorsed each of the coping behaviors, and those with interest in the various types of wellness resources. We generated word clouds using Tableau \[[@bb0095]\] and Google word cloud generator software \[[@bb0100]\] based on participants\' free-text responses describing any other psychological, cognitive, or emotional symptoms, additional coping behaviors being used, and additional wellness resources participants desired (**eFigures 1** and **2**).

Based on prior research on COVID-19-related distress \[[@bb0025]\], we compared the proportion of participants who screened positive for acute stress, depressive symptoms, and anxiety using a chi-squared test with post-hoc z-test comparisons across groups (1) attending physicians, (2) housestaff, and (3) nurses. Since only 48 advanced practice providers completed the study, this group was combined with nurses. **eFigures 3** and **4** provide a comparison of estimated marginal means for acute stress symptoms by group. Nurse practitioners and physician assistants were very similar to nurses overall. For continuous measures of psychological and behavioral variables, we compared mean ratings across clinical roles using a one-way analysis of variance (ANOVA) with post-hoc Bonferroni test for group comparisons. All analyses were performed in IBM SPSS Statistics version 26.

3. Results {#s0045}
==========

Demographic and clinical role characteristics are shown in [Table 1](#t0005){ref-type="table"} . By April 24, 2020, *n* = 974 enrolled and began the survey, and *n* = 657 (67%) completed all survey questions. Women comprised 70.9% of the sample. All attending physicians (*n* = 141) and enrolled housestaff (*n* = 141) completed the survey. Of 691 nurses and advanced practice providers, 54% (*n* = 375) completed the survey prior to data being locked for the present analysis. We compared ratings of sources of distress between those who completed the study and those who began but did not complete the survey, because sources of distress were presented first in the survey.Table 1Participant characteristics (*N* = 657).Table 1Demographic characteristics*N* (%)Age range 18--2411 (1.5) 25--34336 (46.8) 35--44150 (20.9) 45--5486 (12.0) 55--6464 (8.9) 65--743 (0.4) ≥752 (0.3) No answer5 (0.7)Gender Woman509 (70.9) Man143 (19.9) Genderqueer1 (0.1) Prefer not to answer4 (0.4)Race White428 (59.6) Asian103 (14.3) Black58 (8.1) Hawaiian/Pacific Islander4 (0.6) American Indian/Native American2 (0.3) Other17 (2.4) More than one race22 (3.1) Prefer not to answer45 (6.3)Ethnicity Non-Hispanic or Latino539 (71.1) Hispanic or Latino80 (11.1) Prefer not to answer38 (5.3)Number of household members (including participant) 1132 (18.4) 2244 (34.0) ≥3281 (39.1)Living with a family member who is a healthcare provider171 (23.8)Clinical role Attending physician141 (21.5) Resident or fellow141 (21.5) Nurse313 (47.6) Advanced practice provider48 (7.3) Other14 (2.1)Practice setting for majority of shifts since March 1, 2020 Emergency department74 (11.2) Intensive care unit262 (39.9) Inpatient (non-ICU): COVID-19 focused126 (19.2) Inpatient (non-ICU): not COVID-19 focused61 (9.3) Outpatient: COVID-19 focused25 (3.8) Outpatient: not COVID-19 focused74 (11.2) Other35 (5.9)[^1][^2]

3.1. Identification of distress {#s0050}
-------------------------------

[Fig. 1](#f0005){ref-type="fig"} shows the percentage of participants who rated each source of distress as highly distressing. Seventy-four percent of participants reported that concerns about transmitting COVID-19 to family and loved ones was highly distressing. Over 60% of participants rated the following concerns as highly distressing: the health of family/friends, maintaining social distancing from family, lack of control and/or uncertainty, and uncertainty about colleagues\' COVID-19 status. Other major sources of distress pertained to national shortages of personal protective equipment (PPE), testing, and lack of national guidelines regarding treatment for COVID-19. Relative to other sources, fewer participants reported high distress about lack of national discharge guidelines for patients with COVID-19, their number of clinical hours, or disturbed sleep. Participants who completed the survey differed from those who had not yet completed the survey only in that, for the *n* = 21 noncompleters who responded, 24% were highly distressed by treating another healthcare worker for COVID-19 (vs 49% in the full sample, *p* = 0.02).Fig. 1Percent of participants who endorsed distress due to clinical, family, national, and personal concerns.Fig. 1

3.2. Psychological screening {#s0055}
----------------------------

A large proportion of participants screened positive for psychological impacts of COVID-19 ([Fig. 2](#f0010){ref-type="fig"} ). Fifty-seven percent of participants screened positive for acute stress, 48% screened positive for depressive symptoms, and 33% screened positive for anxiety. There were statistically significant differences among groups for each domain of psychological impact (acute stress *p* \< 0.001; depressive symptoms *p* = 0.004; anxiety *p* \< 0.001). Nurses/advanced practice providers were significantly more likely than attending physicians to screen positive for acute stress (64% vs. 40%, *p* \< 0.001) and depressive symptoms (53% vs. 38%, *p* = 0.004). Nurses/advanced practice providers were also more likely than attending physicians and housestaff to screen positive for anxiety (40% vs. 15% \[*p* = 0.001\] and 17% \[*p* = 0.001\], respectively). The proportion of housestaff with positive screens for acute stress and depression did not differ from either attending physicians or nurses/advanced practice providers.Fig. 2Percentage of participants who screened positive for acute stress, depressive symptoms, and anxiety by clinical role.Fig. 2

3.3. Sleep {#s0060}
----------

The mean (± SD) daily sleep duration for all participants was 5.89 ± 1.21 h/day. Sleep duration for attending physicians, housestaff, and nurses/advanced practice providers was 6.24 ± 0.10, 6.30 ± 0.10, and 5.62 ± 0.06 h/day, respectively, and was longer in attending physicians and housestaff vs. nurses/advanced practice providers (F~2,654~ = 26.44, *p* \< 0.001). Sleep disturbances were common, with 26% reporting severe or very severe sleep problems and an additional 45% reporting moderate sleep problems. Severity of sleep disturbances differed by group (F~2,654~ = 17.51, *p* \< 0.001), with nurses/advanced practice providers reporting the worst sleep problems and housestaff not differing significantly from attending physicians.

3.4. Loneliness {#s0065}
---------------

Participants reported substantial loneliness, with 65% feeling lonely at least several days in the past week. Groups differed significantly (F~2,654~ = 6.54, *p* = 0.002), with nurses/advanced practice providers and housestaff reporting more loneliness than attending physicians, but not differing from each other.

3.5. Optimism and sense of meaning/purpose {#s0070}
------------------------------------------

There were no group differences in optimism (F~2,654~ = 1.26, *p* = 0.29), with 48% of the full sample either agreeing or strongly agreeing that they "expect more good things than bad to happen" to them. Sixty-one percent of all participants reported an increased sense of meaning/purpose during this time, with no between-group differences (F~2,654~ = 1.53, *p* = 0.22).

3.6. Coping behaviors {#s0075}
---------------------

Eighty percent of participants reported engaging in at least one type of coping behavior to manage stress (1.7 ± 1.3 types, [Fig. 3](#f0015){ref-type="fig"} ). Physical activity/exercise was the most commonly endorsed behavior (59%), followed by engaging with faith-based religion and/or spirituality (23%), yoga (25%), and/or meditation (23%). Participants also reported engaging with talk therapy (26%) and virtual provider support groups (16%). Sixteen percent endorsed "other," and 14% reported engaging in none of the coping behaviors listed. Participants who screened positive for acute stress reported engaging in more coping behaviors (2.1 ± 1.3) than those who screened negative (1.6 ± 1.2, F~1,655~ = 4.84 *p* \< 0.001). Similar differences were found for those who screened positive vs. negative for depressive symptoms.Fig. 3Coping behaviors endorsed by participants by clinical role.Fig. 3

3.7. Potential wellness resources {#s0080}
---------------------------------

Fifty-one percent of participants expressed "quite a bit" or "extreme" interest in at least one of the five proposed types of support, 20% reported interest in only one of the options, and 30% in two or more options. The number of resources that each participant expressed interest in was positively correlated with the number of wellness behaviors in which they reported engaging, r~655~ (656) = 0.18, *p* \< 0.001. Among the suggested support types, the two options that included access to an individual therapist garnered the most interest, with online self-guided counseling with access to a therapist (33%) slightly preferred over traditional individual counseling/therapy (28%) ([Fig. 4](#f0020){ref-type="fig"} ). Participants who screened positive for acute stress reported interest in more wellness resources (1.3 ± 1.5) than those who screened negative (0.9 ± 1.3, F~1,655~ = 3.21, *p* = 0.001). Similar differences were found for those who screened positive vs. negative for depressive symptoms and anxiety.Fig. 4Participant interest in proposed wellness resources by clinical role.Fig. 4

4. Discussion {#s0085}
=============

Our cross-sectional survey of levels and sources of distress in healthcare workers treating patients with COVID-19 in NYC is, to our knowledge, the largest such study conducted to date in the US. More than half of healthcare workers screened positive for acute stress (PTSD symptoms within 1 month of trauma), almost half screened positive for depression, and one-third screened positive for anxiety. Nearly 75% of participants reported at least moderate insomnia symptoms, and the average daily self-reported sleep duration was \<6 h.

Three of every 4 healthcare workers were highly distressed by fears about transmitting COVID-19 to family or friends, and most were highly distressed by having to maintain "social distance" from family. In the clinical environment, perceived lack of control/uncertainty, treating other healthcare workers for COVID-19, and uncertainty about colleagues\' COVID-19 status were the most common sources of high distress. Concerning national issues that affect healthcare workers locally, the national unavailability of COVID-19 testing capabilities, limited PPE, and lack of national treatment guidelines for patients were considerable sources of distress.

Although all healthcare workers are experiencing psychological toll, nurses were particularly affected. The different responsibilities of nurses may partly explain the higher rates of positive acute stress screens and other impacts, as they are spending more time delivering direct patient care. In the context of COVID-19, those responsibilities increase the likelihood of vicarious traumatization, including having to provide direct social support or emotional labor for patients in place of patients\' family who are not allowed inside the hospital due to transmission concerns. Although these PTSD-like symptoms are normal and expected during traumatic events, and symptoms are expected to decline for many who currently screen positive for acute stress, a substantial proportion are likely to subsequently meet diagnostic criteria for PTSD \[[@bb0105]\].

Current findings are consistent with other reports of mental health impacts of COVID-19 on healthcare workers. In the only other large study, a cross-sectional survey of 1257 healthcare workers in China during the COVID-19 pandemic, over 70% reported distress, with 50% reporting depression and 34% reporting insomnia \[[@bb0025]\]. More severe symptoms were generally seen in nurses, women, those working in Wuhan (the epicenter of the outbreak in China), and in frontline workers \[[@bb0025]\].

Qualitative reports based on interviews \[[@bb0090]\] and listening sessions \[[@bb0020]\] informed the sources of distress assessed in this study. In a study of 69 healthcare workers \[[@bb0020]\], sources of distress included access to PPE and testing, propagation by the individual of COVID-19 at home or work, lack of organizational support, lack of access to childcare, being unable to provide competent medical care, and limited up-to-date information and communication. A substantial psychological toll, including heightened depression, anxiety, and insomnia, was also reported among healthcare workers during the Middle East Respiratory Syndrome (MERS) \[[@bb0110]\] and Severe Acute Respiratory Syndrome (SARS) \[[@bb0115], [@bb0120], [@bb0125]\] outbreaks. Working in a high-risk environment and more direct patient care were among the factors related to poor mental health outcomes in healthcare workers during infectious disease outbreaks \[[@bb0130]\].

Although this was a cross-sectional survey, distress can persist beyond the pandemic\'s surge period. In a study comparing healthcare workers with high- and low-risk exposure during the peak of the 2003 SARS outbreak, both groups showed similarly elevated levels of perceived stress \[[@bb0135]\]. In a 1-year follow-up after the crisis subsided, perceived stress decreased in the low-risk group, but increased in the high-risk group. High-risk workers had significantly greater depression ratings at 1-year follow-up, which was partially mediated by stress related to contact with SARS \[[@bb0135]\]. In the 1--2 years following the outbreak, healthcare workers from hospitals treating SARS patients had higher levels of distress and PTSD vs. healthcare workers from matched neighboring hospitals that did not treat SARS patients \[[@bb0140]\].

Sustained COVID-19-related psychological distress is expected to have downstream impacts on healthcare workers\' physical health. There is an association between clinical workplace environmental stressors and long-term cardiometabolic risk \[[@bb0145], [@bb0150], [@bb0155], [@bb0160]\], and stress can influence health in ways that are both direct (systemic inflammation, arterial damage, increased blood pressure) and indirect (maladaptive coping such as substance use, poor sleep). Sustained psychological distress and poor sleep may disturb the body\'s physiological stress response system, thereby contributing to further health risk \[[@bb0165]\].

We also assessed current coping behaviors and the types of wellness resources that participants might find useful. Many reported already engaging in stress reduction activities, especially physical activity/exercise, but also talk therapy, virtual support groups, and religious/spiritual practices. However, 1 in 7 participants reported engaging in no stress-reducing activities. Our findings highlight the need for rapid interventions (psychological or organizational) to reduce psychological distress in healthcare workers. It is also important to respect workers\' desires concerning the type, timing, and content of such interventions. Some workers indicated interest in structured psychological wellness resources, including individual counseling with a therapist or support group with other healthcare workers, while others offered suggestions for workplace innovations. Despite current challenges, many respondents reported being optimistic, and over half reported an increased sense of meaning or purpose during this period.

There are several strengths in this study. This is a comprehensive study of psychological wellness among healthcare workers actively treating patients with COVID-19 in NYC, an epicenter of the pandemic. The survey began during a peak of the COVID-19 outbreak in NYC. The timing of assessments allowed us to describe the acute stressors facing healthcare workers, their current coping behaviors and desired wellness resources. There were also limitations, including a low initial response rate, uneven gender distribution, and relatively small sample size, compared to the entire population of healthcare workers. The healthcare workers who chose to participate may not be representative of non-participating healthcare workers (e.g., some who did not participate may have been too overwhelmed especially as this survey was administered during a peak of the COVID-19 pandemic and healthcare workers may not have had time to participate in the survey due to competing clinical demands; others may not have experienced COVID-19 as a major stressor). Participants were recruited from a large medical center in NYC, and may not be representative of all hospitals.

Finally, our reliance on only subjective measures to assess sleep is another limitation, since self-reports of sleep duration and quality can show low agreement with objectively-assessed sleep \[[@bb0170]\].

5. Conclusions {#s0090}
==============

We surveyed healthcare workers treating patients with COVID-19 in NYC, a global epicenter of the pandemic. We quantified several sources of distress, ranging from fears of COVID-19 transmission, clinical challenges, and perceived lack of control, to concerns about family and home life. Workers are experiencing substantial distress with large proportions screening positive for acute stress, depressive symptoms, and sleep disturbances. These findings should inform the development and implementation of interventions to mitigate the impact of sustained psychological distress on long-term mental and physical wellbeing in healthcare workers. The lessons learned from the COVID-19 pandemic should help decision-makers at all levels of government, hospital management, and the community to promote readiness to protect healthcare workers as we navigate this and future public health crises. We hope that these findings will influence policies at other institutions that face a rapid rise in patients with COVID-19 in the future.
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[^1]: Abbreviations: COVID-19 = Coronavirus disease 2019; ED = Emergency Department; ICU = Intensive Care Unit.

[^2]: Advanced practice providers included nurse practitioners and physician assistants.
